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(54) Television receiving set having multiplexed text decoder 



(57) The video signal from a video processing cir- 
cuit (112) is fed to a compression circuit (113) and a 
teletext/data transmission decoder (131). The video sig- 
nal from a video processing circuit (122) is fed to a data 
transmission detector (132) and a compression circuit 
(123). Upon detecting a data transmission signal, the 
data transmission detector (1 32) feeds a main controller 
(151) with a detection signal. If he channel connected to 
tuner (1 21 ) provides a supplementary program whereas 
the channel connected to tuner (111) does not provide 



any supplementary program, the main controller (151) 
switches the reception channels so that the supplemen- 
tary program is received by the tuner (111). With this 
arrangement, the characters and graphics of supple- 
mentary programs are automatically displayed on a pre- 
determined side of the screen of a display unit so that 
the viewer can recognize every supplementary program 
without misunderstanding. 
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Description 

This invention relates to a television receiving set 
having a multiplexed text decoder and, more generally, 
it related to a technology of effectively preventing the 
viewer from misunderstanding about the data transmis- 
sion signal representing characters and graphics and 
contained in the received television signal. 

The multiplexed text broadcasting, or teletext, is a 
currently available television broadcasting service for 
transmitting signals for characters and graphics along 
with ordinary television signals through a single trans- 
mission channel. It is used currently for programs of var- 
ious categories including news, weather forecast, traffic 
information, tourism information and television shop- 
ping. In some programs, teletext is used for television 
polling. 

The teletext is unilateral in the sense that informa- 
tion is offered only from the broadcasting station to the 
viewers. In the case of a telephone shopping program 
where* the program provider transmits shopping infor- 
mation utilizing teletext, each viewer may take a note of 
the code of each commodity he or she wants to buy, the 
telephone number of the mail-order firm and other 
pieces of information displayed on the screen and sub- 
sequently dial the telephone number for ordering by 
referring to the note. In the case of a program for televi- 
sion polling, viewers will also take a note of the tele- 
phone numbers to be used for the poll and 
subsequently dial not-busy one of the telephone num- 
bers by referring to the note. Then, in either case, there 
arises a problem that viewers can dial a wrong number 
because of a wrong dialing operation, because a wrong 
number has been memoed or for some other reason. 

Thus, firstly, since the teletext is unilateral in the 
sense that information is offered only from the broad- 
casting station, who then has to wait for calls from view- 
ers, it will take a long response time. Secondly, if it 
entails telephone calls, it intrinsically involves wrong 
calls that can take place with a certain level of probabil- 
ity. 

In order to bypass the above identified problems, 
there has been proposed a technique with which the 
broadcasting station transmits computer program data 
to each computer receiving set having the teletext fea- 
ture and comprising a means for executing a computer 
program by using the transmitted data so that the com- 
puter program executing means automatically dials the 
transmitted telephone number to make a call when the 
viewer keys in the command for such a call and trans- 
mits the data keyed in also by the viewer. With such an 
arrangement, the probability of dialing a wrong number 
is reduced to nil and the response time is significantly 
curtailed. 

In the following description, the program with which 
computer program data and supplementary data on 
characters and graphics explaining the proper television 
program will be referred to as supplementary program 
and the computer program will be referred to as script. 



Since most of the existing circuit block (teletext 
transmission decoder) for receiving and processing 
teletext programs can be shared by the circuit block 
(data transmission decoder) for receiving and process- 

5 ing supplementary programs, the combination of a tele- 
text transmission decoder and a data transmission 
decoder can be dimensionally reduced when they are 
designed in the form of a single circuit block that is oper- 
ated selectively either in a teletext program mode or in a 

yo supplementary program mode. 

Television receiving sets having an image memory 
and a multi-image displaying feature are also currently 
available. Some television receiving sets are provided 
with a feature of splitting the screen into two sections 

is and simultaneously displaying two television images 
received through two different television channels on 
the respective sections. A supplementary program is 
more often than not displayed on the same screen 
simultaneously with the proper program that is currently 

20 being received. 

However, when the screen of a television receiving 
set having a multi-image displaying feature is divided 
into two sections to show two different programs coming 
through two different channels and a supplementary 

25 program 1 5 laid on the image of one of the two sections, 
the viewer may be confused in discriminating the sup- 
plementary program from the proper programs on the 
screen. Additionally, when the two sections simultane- 
ously show a weather forecast, the viewer may be fur- 
so ther confused in discriminating between the weather 
forecast of the supplementary program and that of the 
proper program. 

As described above, television receiving sets hav- 
ing a multi-image displaying feature and capable of dis- 

35 playing two or more than two television images received 
through different channels on respective sections of the 
screen are currently available and, when a supplemen- 
tary program is laid on the image of one of the sections 
of the screen, the viewer may be confused in discrimi- 

40 nating the supplementary program from the programs 
on the screen. 

Therefore, the object of the present invention is to 
provide a television receiving set having a multi-image 
displaying feature and provided with a teletext decoder 

45 capable of automatically assigning a specific section of 
the screen for displaying characters and graphics of 
supplementary programs so that the viewer may not be 
confused in discriminating the current supplementary 
program from the programs on the screen. 

so According to the invention, there is provided a tele- 
vision receiving set having a multi-image displaying fea- 
ture and comprising a means for controlling the image 
displaying operation of the television receiving set in 
such a way that the characters and graphics transmitted 
55 in the form of teletext signals and/or data transmission 
signals are always displayed on the right or left section 
of the screen, if the screen is divided into two sections 
in order to avoid any confusion on the part of the viewer. 
More specifically, there is provided a television 
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receiving set comprising a reception means including 
first and second tuners and capable of simultaneously 
receiving the television signals coming through two dif- 
ferent channels, a first processing means for processing 
the signal received by the first tuner into a first video sig- 5 
nal for display, a second processing means for process- 
ing the signal received by the second tuner into a 
second video signal for display, a display processing 
means for displaying the first video signal from the first 
processing means on either a left section or a right sec- .70 
tion of the screen of a display unit and the second video 
signal from the second processing means on the other 
section of the screen of the display unit, a decoding/syn- 
thesizing means for decoding a data signal contained in 
the first video signal from the first processing means to 75 
produce a restored original signal and synthetically 
combining the restored signal with either the first video 
signal or the second video signal to be displayed on a 
section of the screen of the display unit specified by the 
display processing means, a detection means for 20 
detecting if the second video signal from the second 
processing means contains a data signal and a control 
means for switching the first tuner and the second tuner 
when the detected output of the decoding/synthesizing 
means indicates that the first video signal does not con- 2 5 
tain any data signal and the detected output of the 
detection means indicates that the second video signal 
contains a data signal. 

With the above arrangement, the characters and 
graphics of supplementary programs are always dis- 30 
played automatically on a predetermined section of the 
screen so that the viewer may not be mistaken in 
accessing the supplementary program. 

This invention can be more fully understood from 
the following detailed description when taken in con- 35 
junction with the accompanying drawings, in which: 

FIG. t is a block diagram of a transmission/ recep- 
tion system for teletext and data transmission sig- 
nals realized by applying this invention; 40 
FIGS. 2A and 2B are graphs illustrating a signaling 
system for transmitting teletext and data transmis- 
sion signals to which this invention is applicable, 
where FIG. 2A illustrates even number fields of a 
television signal and FIG. 2B illustrates odd number 45 
fields; 

FIG. 3 is a schematic illustration of a data packet of 
teletext and data transmission signals to which this 
invention is applicable; 

FIG. 4 is a block diagram of a teletext/data trans- so 
mission decoder that can be used for an apparatus 
according to the invention; 

FIG. 5 is a block diagram of an embodiment of tele- 
vision receiving set comprising a teletext decoder 
according to the invention; ss 
FIGS. 6A through 6E are views that can be dis- 
played by the television receiving set of FIG. 5; 
FIG. 7 is a block diagram of another embodiment of 
television receiving set comprising a teletext 



decoder according to the invention; and 
FIG. 8 is a block diagram of still another embodi- 
ment of television receiving set comprising a tele- 
text decoder according to the invention. 

Now, the present invention will be described by 
referring to the accompanying drawings that illustrate 
preferred embodiments of the invention. 

FIG. 1 is a block diagram of a bidirectional telecom- 
munications system realized by utilizing a television 
(TV) broadcasting network and applying this invention. 
This system utilizes the existing teletext service feature 
of a television broadcasting network and a telephone 
network. An expanded upload data transmission serv- 
ice is realized by combining a television broadcasting 
network that is unidirectional and a telephone network 
to bring forth a bidirectional service system. More spe- 
cifically this system is realized by expanding the exist- 
ing teletext service feature of a television broadcasting 
network by means of software. Thus, the proper televi- 
sion broadcasting service and teletext services are not 
affected if an a script is added to a TV program. Nor the 
proper functions of a TV receiving set will be affected by 
using an apparatus according to the invention with it. 

The system of FIG. 1 is realized by establishing a 
network comprising a TV receiving set 1 1 . a TV broad- 
casting station 12, a telephone network 13 and a collec- 
tor station 14. The TV broadcasting station 12 transmits 
a script (computer program) including a supplementary 
program with a proper television program to realize a 
bidirectional service for the proper television program. 
Alternatively, the TV broadcasting station 12 may trans- 
mit the computer program repeatedly as an independ- 
ent program within a predetermined time slot. A script is 
a sort of application program that defines the procedure 
for establishing a bidirectional telecommunications sys- 
tem. It is transmitted in vertical blanking intervals of TV 
signals. 

The script is stored in a memory of the TV receiving 
set 1 1 for receiving TV signals and typically executed by 
a program executing device (script decoder) incorpo- 
rated in said TV receiving set 1 1 . The script decoder 
then displays on the TV screen a symbol mark (e.g., let- 
ter T) indicating that the current program is accompa- 
nied by a supplementary program to notify the viewer 
about it. It starts executing the script to display supple- 
mentary data for the program when the viewer keys in a 
command. 

The means for displaying a symbol mark (supple- 
mentary program mark) is unique to the system and will 
be described hereinafter along with its operation. 

The responding operation of the viewer may be 
completed only within the TV receiving set 1 1 or the 
response of the viewer may be transmitted to the TV 
broadcasting station 12, advertising agent 15 or mail- 
order firm 1 6 by way of a local computer system (collec- 
tor station 14) and the telephone network 13. The TV 
broadcasting station 12 can receive the responses from 
the viewers and reflect them on the current program on 
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a real time basis. Alternatively, it may pick up desired 
data from the collector station 14 by way of the tele- 
phone network 1 3. 

The TV receiving set 1 1 is provided with a script 
decoder A5 and a modem A6 for bidirectional telecom- 
munications in addition to an ordinary TV reception cir- 
cuit including a detection circuit A1, a video signal 
processing circuit A2, an RGB circuit A3 and a teletext 
decoder A4. The script decoder A5 picks up scripts from 
the TV signals being transmitted from the TV broadcast- 
ing station 12 and execute them to realize bidirectional 
telecommunications. 

The viewer operates the TV remote control to 
respond the program and send upload data. As the 
viewer keys in his or her response, the modem A6 con- 
tained in the TV receiving set 1 1 automatically dials the 
specified telephone number to connect itself to the col- 
lector station 14 by way of the telephone network 13 so 
that consequently the response of the viewer is con- 
veyed to the collector station 14. The upload data 
(response data) are transmitted instantly if the program 
wants them on a real time basis. If not, they may be 
transmitted during the night when the lines are less 
busy. 

The viewer does not have to dial him- or herself the 
specified telephone number because the modem A6 
added to the TV receiving set 1 1 has an automatic dial- 
ing feature. The specified telephone number is con- 
tained in the script transmitted to the viewer from the TV 
broadcasting station 12 for each supplementary pro- 
gram. More than one telephone numbers may be con- 
tained in a script so that the viewer may select an 
appropriate number. 

The script decoder A5 is a processor that executes 
computer program at a time. However, since the teletext 
decoder A4 also contains a processor, the script 
decoder A5 is realized in reality by expanding the func- 
tion of the teletext decoder A4 by way of software. In 
other words, the script decoder A5 is comprised of the 
teletext decoder A4 and a program ROM (not shown) 
and hence shares many circuits with the teletext 
decoder A4. 

When the TV broadcasting station 12 transmits a 
program that viewers can participate by telephone, it 
typically inserts a set of supplementary program data 
including a script into the TV signals including video and 
audio signals of the program. A program production 
system for producing a set of data for a supplementary 
program including a script and inserting them into the 
proper program can be prepared by using a personal 
computer and a multiplexing device. 

The TV broadcasting station 12 transmits a supple- 
mentary program is added to the proper program by 
inserting it into the channel of the latter. The computer 
program to be added to the proper program may be pro- 
duced by the TV broadcasting station, the advertising 
agent 1 5 of the program or a third party such as a mail- 
order firm 16. The computer program produced by the 
TV broadcasting station may be prepared in advance or 



on a real time adhoc basis as in the case of broadcast- 
ing a live sports event. 

A script typically has a configuration as described 
below. 

5 A script is produced by the TV broadcasting station 

12 and signals for it are transmitted with ordinary video 
and audio signals. A script is realized as a set of objects 
as listed below. 

10 (1) background/displaying materials 

(2) operational buttons 

(3) a sequence of characters 

(4) images 

is Each of the objects may have a complementary 
procedure typically described by using an extended 
BASIC language, which includes control instructions for 
bidirectional telecommunications in addition to the ordi- 
nary BASIC language. 

20 As a script is executed, firstly, the background of the 
scene and the elements that constitute the scene such 
as operational buttons are displayed. When the viewer 
selects one of the buttons and operates it, the program 
that corresponds to the button is started. 

25 A processing procedure is registered in advance in 
the collector station 14 and the collected data may be 
distributed to the TV broadcasting station 12, the adver- 
tising agent 15, the program sponsor and the mail-order 
firm 16. 

30 The following three types of bidirectional program 
can be realized by the above described bidirectional tel- 
ecommunications system. 

(1) supplementary data program capable of 

35 

selecting and displaying additional information 

on the advertised commodities, 

selecting and displaying data for a live sports 

event 

40 - displaying a program summary, 

storing cooking recipes and displaying them 
later, 

responding to the answers to the questions 
posed on children in an educational program 
45 for children and 

responding to the answers from the viewers of 
a quiz show, 

(2) response feedback program (using a collector 
so station 14) capable of 

carrying out a TV poll on social, economic and 
social issues, 

carrying out a TV poll on sports events and 
55 - displaying statistics on correct answers and 
carrying out a tournament of viewers and 

(3) program having transactions (using a collector 
station 14) capable of 
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receiving orders at a server (collector station 
14) in a program for TV shopping, 
receiving requests for catalogs at a server (col- 
lector station 1 4) shown in TV ads and 
transmitting program viewing data for a survey 
on program viewing rates to a server (collector 
station 14) under the condition that the viewers 
consent to the survey. 

FiGS. 2A and 2B illustrate a hybrid signaling sys- 
tem for transmitting teletext data and character trans- 
mission data to which this invention is applicable. More 
specifically, character transmission data are transmitted 
in the 14th H (the 277th H) through 16th H (the 279th H) 
and the 21th H (the 284th H) of a vertical blanking inter- 
val. Since the vertical blanking interval still has a space 
for data multiplexing, the 10th H (the 273th H) through 
the 13th H (the 276H) may be used for multiplexing the 
signals for a script. 

- The signals for a script may be multiplexed at posi- 
tions different from those of the signals for the current 
character multiplexing or at the positions of the signals 
for the current character multiplexing on a time division 
basis. Alternatively, the signals for character transmis- 
sion data may be transmitted through one of the sub- 
channels for audio multiplexing. In the latter case, the 
TV receiving set 1 1 picks up data from an FM reception 
section (not shown). 

FIG. 3 schematically illustrates the configuration of 
a data packet of teletext and data transmission signals 
to which this invention is applicable and which are trans- 
mitted in a line period. A bit synchronizing code and a 
bit synchronizing code are arranged in front of the data 
packet. The data packet comprises a prefix, a data block 
and a check code. The prefix includes a service identifi- 
cation code and a packet control code. The service 
identification code is used to notify that the signals for a 
supplementary program have arrived. 

FIG. 4 is a block diagram of a teletext/data trans- 
mission decoder that can be used in a TV receiving set 
1 1 according to the invention. It include a bidirectional 
transmission device, a teletext decoder and a script 
decoder. 

Video signals of a selected transmission channel 
are fed to a synchronizing signal separating section 22 
and an A/D converter 23 through an input terminal 21 . A 
signal for data for bidirectional digital telecommunica- 
tions are multiplexed on a video signal in vertical blank- 
ing intervals. The data digitized by the A/D converter 23 
are processed for waveform equalization by a waveform 
equalizing section 24 and then fed to a data intake/error 
correcting section 25. 

The waveform equalizing section is designed to 
compensate the degradation of the digitized video sig- 
nal that takes place in the transmission channel and 
separates the digital transmission signal multiplexed on 
the video signal. Then, it produces the multiplexing data 
and the clock contained in the separated signal. The 
data intake/error correcting section 25 takes the multi- 



plexing data into a buffer RAM 26 in synchronism with 
the clock by a unit of 8 bits. 

CPU 27 operates on the basis of the fixed program 
stored in a program ROM 28. Character font ROM 29 
s stores character fonts to be used for displaying charac- 
ters so that the CPU 27 addresses the desired charac- 
ters and reads out character data for the ROM 29 
corresponding to the addressed characters. 

Input terminal 30 is fed with a synchronizing signal 
10 for synchronizing the signal of the supplementary pro- 
gram with that of the proper program of the TV receiving 
set. The synchronizing signal is then fed to a display 
control section 31. The display control section 31 reads 
out the data stored in display memory 32 in synchro- 
15 nism with the image being displayed on the screen of 
the TV receiving set and carries out an operation of writ- 
ing the data to be displayed in the display memory 32 
according to a write instruction from the CPU 27. 

The data read out of the display memory 32 are 
20 then fed to color map memory 33. The color map mem- 
ory 33 receives the address of the data to be displayed 
and produces the data for the levels of the RGB color 
signal corresponding to the address. The level data are 
then converted into an analog RGB signal by D/A con- 
25 verter 34 and fed out through the output terminal 35 of 
the circuit as a display signal. 

The display signal is then synthetically combined 
with a TV video signal and displayed on the display 
screen (not shown) as an image obtained by superim- 
30 posing a graphic on the image of the proper program. 
Depending on the interface of the display apparatus, the 
D/A converter 34 may be omitted and the RGB signal 
produced by the color map memory 33 may be directly 
produced as an output signal. 
35 Input terminal 36 receives the operation signal 
keyed in by the viewer by means of the TV remote con- 
trol. The operation signal is then taken into and ana- 
lyzed by the CPU 27 by way of an operational input 
interface (l/F) 37. 
40 Modem 38 comprises a modulator and a demodu- 
lator and operates as a telecommunications control sec- 
tion, which is connected to a telephone network 40 by 
way of a line connecting section 39. The line connecting 
section 39 operates to connect the circuit to and discon- 
45 nect it from the telephone network 40 under the control 
of the CPU 27. 

The CPU 27 is connected to the functional blocks 
including the data intake/error correcting section 25, the 
program ROM 28, the character font ROM 29, the oper- 
so ation input l/F 37, the display control section 31 and the 
modem 38 by way of a bus line. The bus line is also con- 
nected to a work RAM 41 , a program RAM 42, a non- 
volatile memory 43 and other devices. 

The program RAM 42 is a memory for storing the 
55 script (computer program) transmitted from the TV 
broadcasting station, which can be executed according 
to the input operation of the viewer by interpreting the 
script by means of the interpreter of the fixed program 
stored in ROM 28. 
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The non-volatile memory 43 stores an identification 
number (ID) specific to the receiving terminal (decoder), 
which is typically used for transmitting order data to the 
collector station 1 4 for television shopping. The collector 
station 14 can identify the order by recognizing the ID. 

The above described circuit is used for teletext pro- 
grams. As the viewer specifies a teletext program by 
operating the TV remote control, the CPU 27 comes 
under the control of the program stored in the program 
ROM 28 for teletext programs. Then, the transmitted 
character data are converted into display data by the 
character font ROM 29 and stored in the display mem- 
ory 32 by way of the display control section 31 . 

FIG. 5 is a block diagram of an embodiment of tele- 
vision receiving set according to the invention. 

Referring to FIG. 5, the television signal received by 
tuner 111 is fed to a video processing circuit 112 and 
processed for detection and gamma correction. The 
video signal produced by the video processing circuit 
1 12 is, if necessary, processed for image compression 
by a display image processing section 113. Selection 
circuit 114 can selectively provides the compressed sig- 
nal or the uncompressed video signal coming from the 
video processing circuit 112 according to a control sig- 
nal. The selected video signal is then fed to a synthesiz- 
ing circuit 115. 

The synthesizing circuit 1 1 5 synthetically combines 
the video signal from the selection circuit 114 with the 
signal coming from teletext/data transmission decoder 
131 and representing characters and graphics and pro- 
duces the combined signals as its output. The output of 
the synthesizing circuit 1 15 is then fed to a display unit 
(CRT) 116 which is comprised of a cathode ray tube. 

On the other hand, the teletext/data transmission 
decoder 131 has a configuration as described above by 
referring to FIG. 4 and operates to detect teletext sig- 
nals and signals of a supplementary program contained 
in the output video signals of the video processing cir- 
cuit 112. 

The television receiving set additionally comprises 
another tuner 121. The television signal received by the 
tuner 121 is fed to another video processing circuit 122 
and processed for detection and gamma correction. 
The video signal produced by the video processing cir- 
— curt 122 is, if necessary, processed for image compres- 
sion by a display image processing section 123. 

The selection circuit 114 can selectively provides 
the compressed signal or the uncompressed video sig- 
nal coming from the video processing circuit 122 
according to a control signal as described earlier. The 
selected video signal is then fed to a synthesizing circuit 
115. 

The video signal produced by said video process- 
ing circuit 1 22 is also fed to a data transmission detector 
132. The detection signal of the data transmission 
detector 132 is then fed to a main controller 151. The 
main controller 151 also receives a detection signal 
from the teletext/data transmission decoder 131 . 

A television receiving set having a configuration as 



described above operates in a manner as described 
below. Note that the display unit 1 1 6 has a screen with 
an aspect ratio of 16:9 so that it is adapted to wide 
screen images. 

5 When the viewer specifies an A-channel display 

mode (for displaying only images for the signals 
received by tuner 1 11) by means of the remote control 
unit 150, the selection circuit 114 directly selects the 
output of the video processing circuit 1 12 and feeds it to 
10 the synthesizing circuit 115. In the A-channel display 
mode, teletext and/or data transmission signals may be 
added to the received signals. More specifically, the out- 
put of the teletext/data transmission decoder 131 is syn- 
thetically combined with the output video signal of the 
15 synthesizing circuit 115 by the latter to display charac- 
ters and graphics including supplementary data. 

If, on the other hand, the viewer operates the 
remote control unit 150 to specify a B-channel display 
mode (for displaying only images for the signals 
20 received by tuner 121) by controlling main controller 
1 51 , the selection circuit 114 directly selects the output 
of the video processing circuit 122 and feeds it to the 
synthesizing circuit 115. 

If, finally, the viewer specifies both the A and B- 
25 channel display modes (for displaying images of the sig- 
nals received by the tuners 1 1 1 and 121). the selection 
circuit 114 alternately selects a horizontal line of the 
compressed image produced by the compression cir- 
cuits 113 or 123 at the horizontal middle point of the 
30 screen. In other words, two images are simultaneously 
displayed on the screen of the display unit 1 16. 

FIG. 6A illustrates two images that can be simulta- 
neously displayed on the screen of the embodiment. 
There, the image for the signal received by the tuner 
35 1 1 1 is displayed on the left side of the screen, whereas 
the image for the signal received by the tuner 121 is dis- 
played on the right side of the screen. 

Now, assume that a data transmission is started 
through the A-channel and the viewer selects the mode 
40 of operation for receiving supplementary programs. 
Then, supplementary data will be shown on the proper 
program of the A-channel as shown in FIG. 6B. 

When the data transmission is terminated and if 
another data transmission is started through the B- 
45 channel, the main controller 151 recognizes that the 
data transmission detector 132 is providing a detection 
signal whereas the teletext/data transmission decoder 
131 does not provide any detection signal. 

Under this condition, the main controller 151 so 
so controls the tuners 111 and 121 that the tuner 111 is 
connected to the channel through which a data trans- 
mission is currently going on whereas the tuner 121 is 
connected to the channel through which a data trans- 
mission was going on until some time ago. As a result. 
55 characters and graphics of supplementary programs 
are always displayed on the left side section of the 
screen as shown in FIG. 6C (in the above instance). 

Thus, with a television receiving set having a con- 
figuration as described above, the main controller 151 
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operates in such a way that the tuner 11 1 is always con- 
nected to the channel through which a teletext/data 
transmission is currently going on. Therefore, the viewer 
can respond to any television polls or the like always 
simply by looking at the left side section (in the above 5 
instance) so that no confusion may occur on the 
viewer's side. 

While a data transmission takes place only through 
one of the two channels in the above instance, two data 
transmissions may take place concurrently through 10 
respective channels. If such is the case, a mark repre- 
senting a supplementary program, e.g., mark T\ is dis- 
played on the right side section of the screen as shown 
in FIG. 6D. Under this condition, the main controller 151 
transmits a control signal to the teletext/data transmis- 15 
sion decoder 131 and causes the latter to produce a sig- 
nal for mark "i" at the timing of displaying the program of 
the right side section of the screen. 

If the viewer switches the images of the two sec- 
tions of the screen, supplementary data such as char- 20 
acters and graphics are displayed only on the left side 
section of the screen whereas mark V is displayed on 
the right side section of the screen as shown in FIG. 6E. 
Thus, the viewer can only respond to the image of the 
left side section of the screen. 25 

FIG. 7 is a block diagram of another embodiment of 
television receiving set comprising a teletext decoder 
according to the invention. In this embodiment, the data 
transmission detector 1 32 of the embodiment of FIG. 5 
is replaced by a teletext/data transmission decoder 1 33. 30 

More specifically, the video signal produced by the 
video processing circuit 122 is also fed to the tele- 
text/data transmission decoder 133, which produces 
decoded data in the form of characters and graphics to 
the synthesizing circuit 115. 35 

This embodiment of television receiving set oper- 
ates basically same as the first embodiment but, since 
teletext/data transmission decoders 131 and 133 are 
provided respectively for the two channels, the opera- 
tion of switching the connection between the tuners 111 40 
and 121 and the transmission channels is not required 
and only the timing of displaying operation has to be 
controlled with this embodiment. When a data transmis- 
sion that has being conducted only on the side of the 
teletext/data transmission decoder 131 is over and 45 
another data transmission starts only on the side of the 
teletext/data transmission decoder 133, the screen if 
switched from the status of FIG. 6B to that of FIG. 6C. 

With this embodiment again, characters and graph- 
ics are displayed only on the left side section of the so 
screen. If two data transmissions take place concur- 
rently through respective channels, a mark representing 
a supplementary program, e.g., mark T, is displayed on 
the right side section of the screen as shown in FIGS. 
6D and 6E. ss 

Since the embodiment decode signals for charac- 
ters and graphics if they are transmitted through the two 
channels concurrently, no stand-by time is required for 
the operation of displaying the characters and graphics 



of supplementary programs if the channels are switched 
with each other. 

While each of the above embodiments represents a 
television receiving set comprising two tuners, it may be 
understood that the present invention is applicable to a 
television receiving set comprising more than two tun- 
ers or other signal sources that can be selectively uti- 
lized. 

FIG. 8 is a block diagram of still another embodi- 
ment of television receiving set comprising a teletext 
decoder according to the invention. 

This embodiment additionally comprises selectors 
161 and 162, each being designed to selectively receive 
a signal from a plurality of signal sources. It further com- 
prises a selector 1 63 selectively receives a signal from 
a plurality of signal sources and feeds it to the data 
transmission detector 132. The selector 163 and the 
data transmission detector 132 periodically operate to 
detect any signal for data transmission contained in 
each input signal it receives and produces a signal rep- 
resenting the result of the detecting operation to the 
main controller 151 . 

This embodiment of television receiving set oper- 
ates basically same as the preceding embodiments. 
The selector 1 61 is so controlled as to display the image 
signal of the channel through which a teletext/data 
transmission is taking place always on the left side of 
the screen. If two data transmissions take place concur- 
rently through respective channels, a mark representing 
a supplementary program, e.g., mark Y, is displayed on 
the right side section of the screen as shown in FIGS. 
6D and 6E. 

Therefore, with this embodiment again, the charac- 
ters and graphics of supplementary programs are 
always displayed on a predetermined section of the 
screen so that the viewer can correctly recognize any 
supplementary program that is currently being dis- 
played. 

While the characters and graphics of supplemen- 
tary programs are displayed always on the left side sec- 
tion of the screen of each of the embodiments in the 
above description, it may alternatively be so controlled 
that they are always displayed on the right side section 
of the screen. 

Claims 

1 , A television receiving set characterized by compris- 
ing: 

a reception means (111, 121) including first 
and second tuners (111, 121) and capable of 
simultaneously receiving the television signals 
coming through two different channels; 
a first processing means (112) for processing 
the signal received by said first tuner (111) into 
a first video signal for display; 
a second processing means (122) for process- 
ing the signal received by said second tuner 
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(121) into a second video signal for display; 
display processing means (113, 114, 123) for 
displaying the first video signal from said first 
processing means (1 12) on either a left section 
or a right section of the screen of a display unit 5 
(116) and the second video signal from said 
second processing means (122) on the other 
section of the screen of said display unit (116); 
a decoding means (131) for decoding a data 
signal contained in said first video signal from 10 
said first processing means (112); 
a synthesizing means (115) for synthetically 
combining the restored signal of the decoding 
means (131) with either the first video signal or 
the second video signal to be displayed on a is 
section of the screen of said display unit (116) 
specified by said display processing means 
(1 13. 114, 123); 

a detection means (132) for detecting if the 
. second video signal from said second process- 20 
ing means (122) contains a data signal; and 
a control means (151) for switching said first 
tuner (111) and said second tuner (121) when 
the detected output of said decoding means 
(131) indicates that said first video signal does 25 
not contain any data signal and the detected 
output of said detection means (132) indicates 
that said second video signal contains a data 
signal. 

30 

2. A television receiving set according to claim 1, 
characterized in that said control means (151) 4. 
includes a means for maintaining the reception 
channel of said first tuner (111) and that of said sec- 
ond tuner (121) when the detected output of said 35 
decoding means (131) indicates that said first video 

signal contains a data signal and the detected out- 
put of said detection means (132) indicates that 
said second video signal also contains a data signal 
and synthetically combining the video signal other 40 
than the video signal to be displayed on said speci- 
fied section of the screen with a signal representing 
a predetermined mark. 

3. A television receiving set characterized by compris- 45 
ing: 5. 

a reception means (111, 121) including first 
and second tuners (111, 121) and capable of 
simultaneously receiving the television signals so 
coming through two different channels; 
a first processing means (112) for processing 
the signal received by said first tuner (111) into 
a first video signal for display; 
a second processing means (122) for process- 55 
ing the signal received by said second tuner 
(121) into a second video signal for display; 
display processing means (113, 114, 123) for 
displaying the first video signal from said first 



2 14 

processing means (1 1 2) on either a left section 
or a right section of the screen of a display unit 
(116) and the second video signal from said 
second processing means (122) on the other 
section of the screen of said display unit (116); 
a first decoding means (131) for decoding a 
data signal contained in said first video signal 
from said first processing means (1 12); 
a second decoding means (133) for decoding a 
data signal contained in said second video sig- 
nal from said second processing means (122); 
a synthesizing means (115) for synthetically 
combining each of the restored signals of said 
first and second decoding means (131, 133) 
with either the first video signal or the second 
video signal to be displayed on a section of the 
screen of said display unit (116) specified by 
said display processing means (1 13, 1 14, 123); 
a control means (151) for detecting if the first 
video signal from said first video processing 
means and the second video signal from said 
second processing means (122) contain a data 
signal and so controlling said display process- 
ing means (113, 114, 123) that, if either one of 
said video signals contain a data signal, the 
data signal and the corresponding video signal 
are displayed on the specified section of the 
screen of said display unit (1 16) and the other 
video signal is displayed on the other section of 
the screen. 

A television receiving set according to claim 3, 
characterized in that said control means (151) 
includes a means for detecting if said first video sig- 
nal from said first video processing means (112) 
and said second video signal from second video 
processing means contain a data signal and so 
controlling said display processing means (113, 
114, 123) that, if both of the video signals contain a 
data signal, one of the data signals and the corre- 
sponding video signal are displayed on the speci- 
fied section of the screen of said display unit (116) 
and only a predetermined mark is laid on the video 
signal displayed on the other section of the screen. 

A television receiving set characterized by compris- 
ing: 

a reception means (111, 121) including first 
and second tuners (111, 121) and capable of 
simultaneously receiving the television signals 
coming through two different channels; 
a first processing means (112) for processing 
the signal received by said first tuner (111) into 
a first video signal for display; 
a second processing means (122) for process- 
ing the signal received by said second tuner 
(121) into a second video signal for display; 
display processing means (113, 114, 123) for 
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displaying the first video signal from said first 
processing means (1 1 2) on either a left section 
or a right section of the screen of a display unit 
(116) and the second video signal from said 
second processing means (122) on the other 5 
section of the screen of said display unit (116); 
a first selector (161) arranged upstream to said 
display processing means (113, 114, 123) for 
receiving a signal from another processing 
means in addition to the output signals of said 10 
first and second video processing means (112, 
1 22) and feeding its selective output to said dis- 
play processing means (113, 114, 123); 
a second selector (162) arranged upstream to 
said display processing means (1 1 3, 1 14, 123) is 
for receiving a signal from another processing 
means in addition to the output signals of said 
first and second video processing means (112, 
122) and feeding its selective output to said dis- 
play processing means (1 1 3, 1 14, 123); 20 
a third selector (163) for receiving the output 
signals of said first and second video process- 
ing signals (112, 122) and the output signal of 
another processing means and selectively pro- 
ducing one of the received signals as its output 25 
on a time division basis; 
a decoding means (131) for decoding a data 
signal contained in said signal produced by 
said first selector (161); 

a synthesizing means (115) for synthetically 30 
combining the restored signal of the decoding 
means (131) with either the first video signal or 
the second video signal to be dispisplayed on a 
section of the screen of said display unit (116) 
specified by said display processing means 35 
(113, 114, 123); 

a detection means (132) for detecting if the 
second video signal from said third selector 
(1 63) contains a data signal; and 
a control means (151) for so controlling said aq 
first and second selectors (1 61 , 1 62) that if the ^ 
detection means (132) detects that one of the 
output signals of said third selector (163) con- 
tains a data signal but the remaining output sig- 
nals contain no data signal and said output 45 
signal is fed from said second selector (161), 
the signal is thereafter fed from said first selec- 
tor (161). 

A television receiving set according to claim 5, so 
characterized in that said detection means (132) 
includes a means for synthetically combining the 
video signal to be displayed on the section of the 
screen other than the specified section for display- 
ing the other video signal with a signal representing ss 
a predetermined mark if two of the signals pro- 
duced from said third selector (163) contain a data 
signal and the two signals are respectively fed from 
said first and second selectors (161 , 162). 
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(54) Television receiving set having multiplexed text decoder 



(57) The video signal from a video processing cir- 
cuit (112) is fed to a compression circuit (113) and a 
teletext/data transmission decoder (131). The video sig- 
nal from a video processing circuit (122) is fed to a data 
transmission detector (132) and a compression circuit 
(123). Upon detecting a data transmission signal, the 
data transmission detector (132) feeds a main controller 
(1 51 ) with a detection signal. If he channel connected to 
tuner (1 21 ) provides a supplementary program whereas 
the channel connected to tuner (111) does not provide 



any supplementary program, the main controller (151) 
switches the reception channels so that the supplemen- 
tary program is received by the tuner (111). With this 
arrangement the characters and graphics of supple- 
mentary programs are automatically displayed on a pre- 
determined side of the screen of a display unit so that 
the viewer can recognize every supplementary program 
without misunderstanding. 
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